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DETAILED ACTION 
Response to Amendment 

The declaration under 37 CFR 1.132 filed 6/23/2004 is sufficient to overcome the 
rejection of claims 1-5 based upon USPN 5,1 15,458 Burkey et al. Therefore, the rejection has 
been withdrawn. However, upon further consideration, a new ground(s) of rejection is made in 
view of USPN 4,468,684 Esser et al. Due to the new grounds of rejection this action is made 
non-final. 

Claim Rejections - 35 USC§ 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1: Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over USPN 
5,1 15,458 Burkey et al in view of USPN 4,468,684 Esser et al. 

2: As for Claim 1, Burkey et al teaches on Column 34, Lines 58-68 and depicts in Figure 1 a 
method for reducing dark current within an image sensor comprising the steps of Providing the 
image sensor with a matrix of pixels arranges in a plurality of rows and columns with a vertical 
shift register (12) allocated for each of the columns and at least one horizontal shift register (H) 
operatively coupled to the vertical shift registers, wherein each of the columns of pixels are 
formed with the vertical shift registers having a plurality of phases (1 and 2) allocated for each of 
the pixels and a plurality of gate electrodes of the vertical shift register for each of the pixels, and 
clocking means for causing the transfer of charge from the pixels to the vertical shift registers 
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and through the horizontal shift register; Burkey et al teaches in Figure 5 and on Column 51-65 
and on Column 5, Lines 54-68 applying, at a first time period (Line 6), a first set of voltages to 
the phases of the gate electrodes of the vertical shift registers sufficient to accumulate holes in 
the vertical shift register, beneath each gate electrode; Burkey et al teaches on Column 6, Lines 
1-11 applying, at a second time period (Line 7), a second voltage to a first set of the gate 
electrodes while simultaneously applying a more positive voltage to a second set of gate 
electrodes; Burkey et al teaches on Column 5, Lines 21-23 and Column 6, Lines 1-3 and Column 
3, Lines 58-66 applying, at a third time period (stage-to-stage transfer mode), a third voltage to 
the second set of gate electrodes while simultaneously applying a more positive voltage to the 
first set of gate electrodes. Burkey et al teaches that a 2-phase shift register is used to transfer 
charge along the CCD. Burkey et al teaches that the charges on the and 2"^ phase lines are 
changed to allow the charge to transfer from one stage to another. The stage-to-stage transfer is 
performed after line 7 in Figure 5. During the stage-to-stage transfer, the voltage on (Gate 1) is 
raised as the gate voltage on Gate 2 is lowered. This allows the charge to transfer to the next 
pixel location. The polarities are again reversed so the charge is stored under (Gate 1) as depicted 
in (Line) 1 of Figure 5. Burkey et al teaches on Column 5, Lines 21-24 that (Line 1) depicts the 
charge configuration at the end of a (stage-to-stage transfer). Burkey et al teaches on Column 5, 
Lines 54-60 returning the first and second sets of gate electrode voltages to their levels at the 
first time period. 

However, Burkey et al does not specify if the second voltage is of sufficient potential so 
holes that were accumulated beneath the second set of gate electrodes during the first time are 
collected and stored beneath the first set of gate electrodes during the second time period; 
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Furthermore, Burkey et al does not specify that the previously accumulated holes beneath the 
first set of gate electrodes are transfen-ed beneath the second set of gate electrodes. 

Esser et al teaches on Column 9, Lines 21-68 and Column 10, lines 1-2 that it is 
advantageous when operating a CCD shift register to apply the appropriate voltages to the 
electrodes to allow for the parallel-series transport of holes and electrons. Esser et al teaches that 
this method is advantageous because during the transport of electrons the electrons can be 
prevented from flowing back and therefore improve image quality and prevent blooming. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to apply the appropriate voltages as taught by Esser et al to the electrodes of 
Burkey et in order to allow for the parallel-series transport of holes and electrons and therefore 
improve image quality and prevent blooming. 

3: In regards to Claim 2, Burkey et al further teaches on Column 5, Lines 31-54 further 
including the step of applying voltages (performing steps 2-5) to the first and second sets of gate 
electrodes between the third applying step (step-to-step transfer) and the returning step (Line 6) 
to cause excess charge to be returned under the preceding gate electrode. 
4: As for Claim 3, Burkey et al further teaches on Column 3, Lines 5 1 -54 the vertical shift 
registers are two-phase devices. Burkey et al teaches the use of transferring the charge using a 2- 
phase driven shift register. However, Burkey et al does not teach that the voltage magnitudes of 
the two clock signals are equal. 

Official notice is taken that it was well known in the art at the time the invention was 
made that when operating a 2-phase vertical shift register in a CCD to drive the two phases with 
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voltage magnitudes that were equal to each other in order to better transfer charge along the 
CCD. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the magnitudes of the 2-phase clock signals equal to each other in 
order to better transfer charge along the CCD. 

5: In regards to Claim 4, Burkey et al further teaches on Column 4, Lines 3-10 wherein the 
step of applying the first voltage to the phases of the vertical shift registers occurs during a 
readout period of the horizontal shift register. Burkey et al teaches that the horizontal shift 
register is actuated by the same voltage signal lines that transfer charge in the vertical shift 
register. 

6: As for Claim 5, Burkey et al further teaches on Column 2, Lines 44-47 wherein the image 
sensor is an interline transfer type image sensor. 

Allowable Subject Matter 
7: Claim 6 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure, USPN 3,991,379 Yamaguchi teaches the method of transferring holes and charge 
along a CCD; USPN 6,157,053 Tanabe teaches a CCD driving method that transfers holes and 
charge along a shift register. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James M Hannett whose telephone number is 703-305-7880. The 
examiner can normally be reached on 8:00 am to 5:00 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy Garber can be reached on 703-305-4929. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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